Correlation between alterations in brain GABA metabolism and seizure excitability following administration of GABA aminotransferase inhibitors and valproic acid-a re-evaluation.
The time course of the effects of aminooxyacetic acid, ?-vinyl GABA, ?-acetylenic GABA, gabaculine, ethanolamine-O-sulphate (EOS) and valproic acid (VPA) on brain GABA content and the activities of glutamic acid decarboxylase (GAD) and GABA aminotransferase (GABA-T), the enzymes involved in biosynthesis and degradation of GABA, was re-determined and compared with the action on the electroconvulsive threshold in mice. All drugs caused significant increases in the seizure threshold, and the temporal pattern of this effect correlated rather well with the induced elevation of brain GABA. However, no clear relationship was found between the extent of GABA increase and the relative increase of seizure threshold. Except for VPA, the time course of the increment in brain GABA followed closely the inhibition of GABA-T. The activity of GAD was gradually decreased by ?-acetylenic GABA and a slow decline of GAD activity was also observed after ?-vinyl GABA. EOS and gabaculine suggesting a feedback repression of GAD synthesis by highly elevated GABA concentrations. Concomitant with significant reduction of GAD activity, a decrease in seizure threshold occurred though brain GABA levels remained markedly elevated. On the other hand, following administration of VPA the effect of GABA levels was paralleled by an increase in GAD activity indicating that the GABA-elevating action of this drug can be attributed at least in part to an activation of GABA synthesis. The data suggest that reduction of GAD activity may be an inevitable consequence of increasing brain GABA concentrations over a certain extent and this effect seems to limit the anticonvulsant efficacy of GABA-T inhibitors.